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DETAILED ACTION 

1 . Please note that the examiner of record has changed. All future correspondence 
should be directed to Timothy J. Henn whose information is provided at the end of this 
office action. 

Response to Arguments 

2. In view of the appeal brief filed on 07 July 2004, PROSECUTION IS HEREBY 
REOPENED. New grounds of rejection are set forth below. 

To avoid abandonment of the application, appellant must exercise one of the 
following two options: 

(1 ) file a reply under 37 CFR 1.111 (if this Office action is non-final) or a reply 
under 37 CFR 1.113 (if this Office action is final); or, 

(2) request reinstatement of the appeal . 

If reinstatement of the appeal is requested, such request must be accompanied 
by a supplemental appeal brief, but no new amendments, affidavits (37 CFR 1 .130, 
1 .1 31 or 1 .132) or other evidence are permitted. See 37 CFR 1 .1 93(b)(2). 

Applicant's arguments filed 13 July 2004 have been fully considered but they are 
not persuasive. In the arguments with regard to claims 17-26 applicant argues that the 
only motivation for combining Gal with a second reference is to separate colors. The 
examiner notes that this motivation has again been used below to combine the Gal 
reference with Thiel et al. However, since Thiel makes no mention of how color imaging 
can be performed, including the Gal reference in order to separate light into color bands 
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is considered to be an appropriate motivation and is thought to establish a proper case 
of prima facie obviousness as dictated by 35 U.S.C. §1 03(a) and MPEP §2143. 

Claim Rejections - 35 USC § 103 

3. The text of those sections of Title 35, U.S. Code not included in this action can 
be found in a prior Office action. 

4. Claims 1 -1 6 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Theil et al. (US 6,1 14,739) in view of Rostoker (US 5,760,834). 

[claim 1] 

Regarding claim 1 , Theil discloses an integrated pixel sensor structure (Figure 2) 
comprising: a light sensitive diode (Figure 2, Items 44, 46 and 48) including a 
transparent conductor (Figure 2, Item 50), However, Theil lacks a protective layer 
placed above the transparent conductor, the protective layer including a set of 
diffraction grating elements for producing complementary colors. 

Rostoker teaches that by placing elements including a LCD panel (Figure 16B, 
Item 1630) and a binary optic element or "diffraction grating element" (Figure 16B, Item 
1610) over an image sensing array (Figure 16B, Item 1620) a sandwiched 
display/image sensor (c. 13, II. 40-65; c. 14, II. 23-39) capable of color imaging (c. 10, II. 
9-43) is formed. The examiner notes that the combination of Rostoker's LCD panel and 
binary optic element placed above an image sensing array inherently form a protective 
layer including a set of diffraction grating elements as claimed. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
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include a "protective layer" including a LCD panel and binary optic element as taught by 
Rostoker to create a combination display/image sensor capable of color imaging, 
[claim 2] 

Regarding claim 2, Theil in view of Rostoker lacks a protective layer including 
anti-reflection properties. Official Notice is taken that the use of anti-reflection layers in 
image sensors is notoriously well known to improve the efficiency of the image sensors. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include anti -reflection properties in the protective layer of Theil in 
view of Rostoker to improve the efficiency of the image sensor, 
[claim 3] 

Regarding claim 3, Rostoker discloses the use of imaging devices such as CCD 
arrays or "any other suitable device which changes state or generates a potential or 
potential difference upon incidence of light" (c. 5, II. 5-26). Thiel discloses an image 
sensor that is compatible with a metal oxide semiconductor (MOS) fabrication process 
and which generates charges representative of the intensity of incident light (c. 3, II. 27- 
36). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use materials which are compatible with MOS fabrication 
processes for construction of the protective layer of Rostoker when using "any other 
suitable device which changes state or generates a potential or potential difference 
upon incidence of light" such as MOS image sensors, 
[claim 4] 
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Regarding claim 4, Rostoker discloses binary diffractive optics as discussed in 
the article "Binary Optics" by Veldkamp et al. and incorporates the "Binary Optics" article 
by reference (c. 1 , II. 34-36). It is noted that Veldkamp discloses the use of four step 
echelon grating elements (Page 95, Column 1) as claimed, 
[claim 5] 

In regard to claim 5, Theil disclose a system comprising: an integrated pixel 
sensor structure (Figure 2) comprising: a light sensitive diode (Figure 2, Items 44, 46 
and 48) including a transparent conductor (Figure 2, Item 50) and a post capture signal 
processing unit coupled to the integrated pixel sensor (c. 3, II. 9-10). However, Theil 
lacks a protective layer placed above the transparent conductor, the protective layer 
including a set of diffraction grating elements for producing complementary colors. 

Rostoker teaches that by placing elements including a LCD panel (Figure 16B, 
Item 1630) and a binary optic element or "diffraction grating element" (Figure 16B, Item 
1610) over an image sensing array (Figure 16B, Item 1620) a sandwiched 
display/image sensor (c. 13, II. 40-65; c. 14, II. 23-39) capable of color imaging (c. 10, II. 
9-43) is formed. The examiner notes that the combination of Rostoker's LCD panel and 
binary optic element placed above an image sensing array inherently form a protective 
layer including a set of diffraction grating elements as claimed. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
include a "protective layer" including a LCD panel and binary optic element as taught by 
Rostoker to create a combination display/image sensor capable of color imaging, 
[claim 6] 
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Regarding claim 6, Theil in view of Rostoker lacks a protective layer including 
anti-reflection properties. Official Notice is taken that the use of anti-reflection layers in 
image sensors is notoriously well known to improve the efficiency of the image sensors. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include anti-reflection properties in the protective layer of Theil in 
view of Rostoker to improve the efficiency of the image sensor, 
[claim 7] 

Regarding claim 7, Rostoker discloses the use of spin-on glass or "sol-gel" (c. 5, 
II. 47-51; c. 9, II. 58-66; c. 13, II. 20-65). 
[claim 8] 

Regarding claim 8, Rostoker discloses binary diffractive optics as discussed in 
the article "Binary Optics" by Veldkamp et al. and incorporates the "Binary Optics" article 
by reference (c. 1 , II. 34-36). It is noted that Veldkamp discloses the use of four step 
echelon grating elements (Page 95, Column 1) as claimed, 
[claim 9] 

Regarding claim 9, Theil discloses an apparatus (Figure 9) comprising: a light 
sensitive means (Figure 2, Items 44, 46 and 48) and a transparent conductor means 
displaced above the light sensitive means (Figure 2, Item 50). However, Theil lacks a 
protective layer means p laced above the transparent conductor means, the protective 
layer means including a set of diffraction grating means for producing complementary 
colors. 
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Rostoker teaches that by placing elements including a LCD panel (Figure 16B, 
Item 1630) and a binary optic element or "diffraction grating element" (Figure 16B, Item 
1610) over an image sensing array (Figure 16B, Item 1620) a sandwiched 
display/image sensor (c. 13, II. 40-65; c. 14, II. 23-39) capable of color imaging (c. 10, II. 
9-43) is formed. The examiner notes that the combination of Rostoker's LCD panel and 
binary optic element placed above an image sensing array inherently form a protective 
layer including a set of diffraction grating elements as claimed. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to 
include a "protective layer" including a LCD panel and binary optic element as taught by 
Rostoker to create a combination display/image sensor capable of color imaging, 
[claim 10] 

Regarding claim 10, Theil in view of Rostoker lacks a protective layer including 
anti-reflection properties. Official Notice is taken that the use of anti-reflection layers in 
image sensors is notoriously well known to improve the efficiency of the image sensors. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include anti-reflection properties in the protective layer of Theil in 
view of Rostoker to improve the efficiency of the image sensor, 
[claim 11] 

In regard to claim 1 1 , Rostoker discloses the use of imaging devices such as 
CCD arrays or "any other suitable device which changes state or generates a potential 
or potential difference upon incidence of light" (c. 5, II. 5-26). Thiel discloses an image 
sensor that is compatible with a metal oxide semiconductor (MOS) fabrication process 


Application/Control Number: 09/475,487 Page 8 

Art Unit: 2612 

and which generates charges representative of the intensity of incident light (c. 3, II. 27- 
36). Therefore, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made to use materials which are compatible with MOS fabrication 
processes for construction of the protective layer of Rostoker when using "any other 
suitable device which changes state or generates a potential or potential difference 
upon incidence of light" such as MOS image sensors. 
[claim12] 

Regarding claim 12, Rostoker discloses binary diffractive optics as discussed in 
the article "Binary Optics" by Veldkamp et al. and incorporates the "Binary Optics" article 
by reference (c. 1, II. 34-36). It is noted that Veldkamp discloses the use of four step 
echelon grating elements (Page 95, Column 1 ) as claimed, 
[claims 13-16] 

Claims 13-16 are method claims corresponding to apparatus claims 9-12. 
Therefore, claims 13-16 are analyzed and rejected as previously discussed with respect 
to claims 9-12. 

5. Claims 17-26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Thiel et al. (US 6,114,739) in view of Gal et al (US 5,600,486). 
[claim 17] 

Regarding claim 17, Theil discloses an integrated circuit die (Figure 2) 
comprising: an image sensing area of the die having a plurality of light-sensitive diodes 
(Figure 2, Items 44, 46 and 48) formed above a metallization layer of the die (Figure 2, 
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Items 45). However Theil lacks a protective layer, wherein the protective layer is 
shaped as a diffraction grating. 

Gal discloses a protective layer placed above a substrate wherein the protective 
layer protects the substrate and is shaped as a diffraction grating (Figure 2). Gal 
discloses the use of this diffraction grating to separate light into color spots for a camera 
on a chip (c. 2, II. 1-7). Therefore, it would have been obvious to one of ordinary skill in 
the art at the time the invention was made to include the protective layer of Gal in the 
camera of Rostoker to separate light into its respective colors for creation of color 
images, 
[claim 18] 

Regarding claim 18, Thiel discloses a plurality of diodes having amorphous 
silicon as their photoactive material (Figure 2, Item 46). 
[claim 19] 

Regarding claim 19, Thiel discloses a plurality of diodes having a n-i-p structure 
(Figure 2, Items 44, 46 and 48). 
[claim 20] 

Regarding claim 20, Thiel discloses n and p layers which are thin relative to the i 
portion (Figure 2). 
[claim 21] 

Regarding claim 21 , Thiel discloses a plurality of diodes having a transparent 
conductor made of an ITO layer that forms a top contact of the plurality of diodes 


Application/Control Number: 09/475,487 Page 10 

Art Unit: 2612 

(Figure 2, Item 50; c. 5, II. 38-45). 
[claim 22] 

Regarding claim 22, Thiel in view of Gal discloses placement of a protective layer 
above a transparent conductor. The examiner notes that in order for such a device to 
be manufactured the protective layer must inherently have a low enough deposition 
temperature so as not to environmentally stress the transparent conductor, 
[claim 23] 

Regarding claim 23, Theil in view of Gal lacks a protective layer including anti- 
reflection properties. Official Notice is taken that the use of anti -reflection layers in 
image sensors is notoriously well known to improve the efficiency of the image sensors. 
Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include anti-reflection properties in the protective layer of Theil in 
view of Rostoker to improve the efficiency of the image sensor, 
[claim 24] 

Regarding claim 24, Gal discloses a diffraction grating designed to impart RGB 
color sensing to the image sensing area of the die (Figure 2; c. 1 1, II. 6-10). 
[claim 25] 

Regarding claim 25, Gal does not disclose the material of construction for the 
protective layer. Official Notice is taken that it is well known in the art to use sol-gel 
materials for the creation of integrated optic devices to be included with semiconductor 
chips. Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a sol-gel as a suitable material for the creation of 
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the protective layer of Thiel in view of Gal. 
[claim 26] 

Regarding claim 3, Thiel discloses an image sensor which is formed on a CMOS 
substrate (i.e. is compatible with MOS fabrication processes). Gal does not disclose the 
method of construction of his protective layer. However, Official Notice is taken that the 
use of semiconductor fabrication processes for the production of integrated optics for 
semiconductor devices is notoriously well known in the art. Therefore, it would have 
been obvious to one of ordinary skill in the art at the time the invention was made to use 
a MOS fabrication process in the creation of the integrated optics of Thiel in view of Gal 
since the device of Thiel is created using MOS fabrication processes. 

Conclusion 

6. The prior art made of record and not relied upon is considered pertinent to 
applicants disclosure. The following prior art further shows the current state of the art in 
diffractive optics: 

i. "Binary Optics", Scientific American, May 1992, pages 92-97 

7. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Timothy J Henn whose telephone number is (703) 305- 
8327. The examiner can normally be reached on M-F 9:00 AM - 6:00 PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wendy R Garber can be reached on (703) 305-4929. The fax phone 
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number for the organization where this application or proceeding is assigned is 703- 
872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-21 7-91 97 (toll-free). 


TJH 

12/20/2004 



